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September 7, 2005 

Ms. Deborah Oder 
Rayonier Performance Fibers 
4470 Savannah Highway 
Jesup, GA 31545 

Subject: Chronic Toxicity Testing of Rayonier WWTP Effluent 
Jesup, Georgia, July 19-26, 2005 
MACTEC Project 13320-5-9500 

Dear Ms. Oder: 

MACTEC Engineering and Environmental Services (MACTEC) BioTox Laboratory has completed multi-concentration chronic toxicity testing using the water flea, Ceriodaphnia dubia, and fathead minnow, Pimephales promelas, on Rayonier WWTP Outfall 001/002 effluent samples collected by Rayonier personnel the week of July 17-22, 2005. 

The Instream Waste Concentration (IWC) designated for the permitted discharge of Rayonier 
WWTP Outfall 001/002 effluent is currently 9.11 %. Chronic toxicity was not exhibited to water flea survival or reproduction at any of the effluent concentrations tested when statistically compared to 
the control treatment. The No Observable Effect Concentration (NOEC), or the highest concentration tested that did not exhibit chronic toxicity, was 36.4% effluent for water flea survival 
and reproduction. When the NOEC is less than the IWC, chronic toxicity is indicated in the effluent samples submitted. In this case, the NOECs for water flea survival and reproduction are not less than the IWC; therefore, chronic toxicity was not indicated to the water flea in the Rayonier WWTP 
eftluent samples. 

Chronic toxicity was exhibited to fathead minnow survival at the 18.2% effluent concentration when statistically compared to the control treatment. However, there was no indication of chronic toxicity 
to fathead minnow survival at the 2.28%, 4.56%, 9.11%, or 36.4% effluent concentrations. Since there was no indication of chronic toxicity to survival at the highest effluent concentration (36.4%), 
we are considering the indication of chronic toxicity to survival at the 18.2% effluent concentration as anamolous, and was not included in determination of the NOEC. The NOEC, therefore, was 36.4% effluent for fathead minnow survival. Chronic toxicity was not exhibited to fathead minnow 
growth at any of the eftluent concentrations when statistically compared to the control treatment. The NOEC, therefore, was 36.4% effluent for fathead minnow growth. The NOECs for fathead 
minnow survival and growth are not less than the IWC; therefore, chronic toxicity is not indicated to 
the fathead minnow in the Rayonier WWTP effluent samples. 
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Chronic Toxicity Testing of Rayonier WWTP Effluent, July 19-26, 2005 
!vfACTEC Project No. 13320-5-9500 

September 7, 2005 

Results are summarized in the accompanying report (62 total pages). All test results contained 
herein comply with the requirements of the National Environmental Laboratory Accreditation 
Conference (NELAC). A summary of test conditions, as weU as chemical and physical data, are 
located in Appendix A (10 total pages). Sample collection locations, dates, times, and temperatures, 
are located in the attached chain of custody documents in Appendix B (6 total pages). Test organism 
source data are located in Appendix C (4 total pages). Raw laboratory data and statistical analyses 
results are located in Appendix D (30 total pages). 

If there are any questions, please do not hesitate to contact AndrewS. Peiken at (770) 421-7027. 

Sincerely, 

MACTEC ENGINEERING AND CONSULTING, INC. 

~2~ 
Andrew S. Peiken, C.E. 

~r~~~~ 
Marga~;:::-er '..- <' 

BioTox Laboratory Manager Environmental Engineer 

Attachment: Data Report 

2of8 



Chronic Toxicity Testing ofRayonier WWFP Ejjluent, July 19-26, 2005 
MACTEC Project No. 13320-5-9500 

September 7, 2005 

I. Client 

Facility Tested: 

NPDES Number: 

Samples Tested: 

TEST SUMMARY 

Rayonier 
4470 Savannah Highway 
Jesup, Georgia 31545 

GA0003620 

Rayonier WWTP Effluent 
MACTEC Lab ID: 05-0111-01, 05-0115-01, 05-0116-01 

II. Laboratory Accreditation 

Laboratory: 

Accreditor: 

Accreditation ID: 

Category: 

Effective: 

III. Tests Conducted 

Test: 

Test Dates (Times): 

Source/ Age of 
Organisms: 

Test Concentrations: 

Control Water: 

BioTox Laboratory 
MACTEC Engineering and Consulting, Inc. 
3200 Town Point Drive N.W., Suite 100 
Kennesaw, Georgia 30144 

State of Florida, Deptartment. of Health 
Bureau ofLaboratories 

Lab ID. E87477 

Non-Potable Water- Whole Effluent Toxicity 

July 1, 2005 through June 30, 2006 

Water Flea, Ceriodaphnia dubia 
Chronic Definitive Survival and Reproduction Test 
EPA-821-R-02-013, 2002. 

Fathead minnow, Pimephales promelas 
Chronic Definitive Larval Survival and Growth Test 
EPA-821-R-02-013, 2002 

Water Flea: July 19 (1300)- 26 (1300), 2005 
Fathead Minnow: July 19 (1455)- 26 (1600), 2005 

Water Flea: In-house cultures, ID# CERBO I 070805 /< 24 hours 
Fathead minnow: Aquatic BioSystems, ID# CS981071905 I< 48 hours 

Control, 2.28%, 4.56%, 9.11 %, 18.2%, and 36.4% effluent 

Water Flea: DMW, Diluted Mineral Water, 20-percent Perrier. 
Fathead minnow: LWC, moderately hard reconstituted fresh water. 
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Chronic Toxicity Testing ofRayonier WWIP E.IJluent, July 19-26, 2005 
JvfACTEC Project No. 13320-5-9500 

Deviation From Test 
Protocol: 

Statistical Analyses: 

IV. Results 

None 

Toxstat 3.5 (Gulley, 1996) 

September 7, 2005 

Survival and Reproduction Data for Water Fleas Exposed for Seven Days to Rayonier WWTP 
Outfall 001/002 Effluent, Jul 19-26, 2005. 

Laboratory Controlb 100 15.7 
2.28 100 21.4 
4.56 100 21.8 
9.11 100 21.4 
18.2 100 20.0 
36.4 90.0 11.5 

ECC(% Effluent) 36.4 36.4 
Prepared by: ASP 917105 
Checked by: MET 9n!05 

• Mean munber of young (neonates) per original number of female water fleas, excluding those accidentally killed. 
b DMW =Diluted Mineral Water, Moderately Hard Synthetic Freshwater 
c NOEC = No Observable Effect Concentration 

Survival and Growth Data for Fathead Minnows Exposed for Seven Days to Rayonier WWTP 
Outfall 001/002 Effluent, Jul 19-26, 2005. 

Laboratory Controlb 

2.28 

4.56 

9.11 

18.2 

36.4 

NOECC(% Effluent) 

97.5 

97.5 

90.0 

92.5 

85.0 

90.0 

36.4 

. .. ··.·. -. 

····.••· o.r«JW:th· .·.·.<(ritgJ. 
0.344 

0.381 

0.397 

0.362 

0.311 

0.392 

36.4 
Prepared by: ASP 917/05 
Checked by: MET 917105 

a Mean dry weight per original number of fish used at test start, excluding those that were accidentally killed or 
nussmg. 
b LWC =Laboratory Water Control, Moderately Hard Synthetic Freshwater 
c NOEC = No Observable Effect Concentration 
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Chronic Toxicity Testing ofRayonier WWIP Effluent, July 19-26, 2005 
MACTEC Project No. 13320-5-9500 

V. Summary 

September 7, 2005 

The Instream Waste Concentration (IWC) designated for the permitted discharge of Rayonier WWTP Outfall 001/002 effluent is currently 9.11 %. Chronic toxicity was not exhibited to water flea 
survival or reproduction at any of the effluent concentrations tested when statistically compared to 
the control treatment. The No Observable Effect Concentration (NOEC), or the highest 
concentration tested that did not exhibit chronic toxicity, was 36.4% effluent for water flea survival 
and reproduction. When the NOEC is less than the IWC, chronic toxicity is indicated in the effluent 
samples submitted. In this case, the NOECs for water flea survival and reproduction are not less than the IWC; therefore, chronic toxicity was not indicated to the water flea in the Rayonier WWTP 
effluent samples. 

Chronic toxicity was exhibited to fathead minnow survival at the 18.2% effluent concentration when 
statistically compared to the control treatment. However, there was no indication of chronic toxicity 
to fathead minnow survival at the 2.28%, 4.56%, 9.11 %, or 36.4% effluent concentrations. Since 
there was no indication of chronic toxicity to survival at the highest effluent concentration (36.4%), 
we are considering the indication of chronic toxicity to survival at the 18.2% effluent concentration 
as anamolous, and was not included in determination of the NOEC. The NOEC, therefore, was 36.4% effluent for fathead minnow survival. Chronic toxicity was not exhibited to fathead minnow growth at any of the effluent concentrations when statistically compared to the control treatment. 
The NOEC, therefore, was 36.4% effluent for fathead minnow growth. The NOECs for fathead minnow survival and growth are not less than the IWC; therefore, chronic toxicity is not indicated to the fathead minnow in the Rayonier WWTP effluent samples. 

VI. Quality Assurance 

Ceriodaphnia dubia, NaCI Reference Toxicant, RT#l39CCD, 7/20/05 
Survival: IC25 = 2,571 mg/L NaCI (ACCEPTABLE) 

IC25 Range of Acceptability= 1,410 to 3,290 mg/L NaCl 
Reproduction: IC25 = 1,173 mg/L NaCI (ACCEPTABLE) 

IC25 Range of Acceptability= 630 to 1,510 mg/L NaCI 

Pimephales promelas, NaCI Reference Toxicant, RT#166CPP, 7/19/05 
Survival: IC25 = 3,650 mg/L NaCl (ACCEPTABLE) 

Growth: 

IC25 Range of Acceptability= 1,230 to 6,070 mg/L NaCl 
IC25 = 2,369 mg/L NaCI (ACCEPT ABLE) 
IC25 Range of Acceptability= 1,100 to 4,140 mg/L NaCl 
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Chronic Toxicity Testing of Rayonier WWTP Effluent, July 19-26, 2005 
AfACTEC Project No. 13320-5-9500 

September 7, 2005 

Acute 

Chronic 

Chronic 

Critical Value 

DMW 

EC 

GLOSSARY AND ABBREVIATIONS 

Involving a stimulus severe enough to rapidly induce a response; in toxicity 
tests, a response observed in 96 hours or less typically is considered acute. 

Involving a stimulus that lingers or continues for a relatively long period of time, 
often one-tenth of the life span or more. A chronic effect can be lethality, 
growth, reduced reproduction, etc. 

A numeric value representing the geometric mean of the NOEC (No Observed 
Effect ValueConcentration) and the LOEC (Lowest Observed Effect 
Concentration) by chronic toxicity testing. The chronic value is an estimate of 
the toxicant concentration that will be the actual no effect concentration based 
on the chronic effect tested. 

Minimum numeric value for a toxicity test endpoint (i.e., survival, growth, or 
reproduction) below which a given test result will be statistically significantly 
different from the control value. 

Diluted Mineral Water 

Effective Concentration, a point estimate of the toxicant concentration that 
would cause an adverse response such as death, immobilization, or serious 
incapacitation. 

Ft-c Foot candles- a measure of light intensity 

Graphical Method Log concentration versus percent mortality method. Toxicity test data are 
plotted on 2-cycle semi-log graph paper. The logarithmic axis (y axis) is used 
for percent effluent concentration, and the linear axis (x axis) is used for percent 
mortality. The graph provides a reasonably accurate estimate of the LC50, but 
does not provide a confidence interval. 

IC Inhibition Concentration, a point estimate of the toxicant concentration that 
would cause a given percent reduction in a biological measurement such as 
fecundity or growth. 

LC Lethal Concentration, identical to EC when the observed response is death. 

LC50 The toxicant concentration that is lethal to 50 percent of exposed organisms at a 
specific time of observation. 

LCL Lower 95-percent Confidence Limit 

LOEC Lowest-Observed-Effect-Concentration, the lowest concentration of toxicant to 
which organisms are exposed that causes adverse effects. 

L WC Lab Water Control, moderately hard synthetic freshwater prepared from 
MILLJPORE MILLI-QR water and reagent grade chemicals. 
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Chronic Toxicity Testing of Rayonier WWTP Ejjluent, July 19-26, 2005 
A1ACTEC Project No. 13320-5-9500 

September 7, 2005 

NOEC 

Probit Analyses 

RWC 

UCL 

No-Observed-Effect-Concentration, the highest concentration of toxicant to 
which organisms are exposed that causes no observable adverse effects. 

Probit Analysis consists of a group of statistical methods used to analyze data 
from concentration-response experiments, and provides an estimate of the LC50 
and the precision of this estimate. In Probit Analysis, the percentages of affected 
organisms are converted to Probits (probability units), and the effluent 
concentrations are converted to logarithms. The relationship between the 
Probits and the logarithmic values of the concentrations is approximately linear. 
A Probit regression line drawn through the data points is used to estimate the 
LC50 and its precision estimate. To use Probit Analysis, at least two partial 
mortalities must be obtained in the toxicity test. 

Receiving Water Control 

Upper 95-percent Confidence Limit 

Micro-ergs per square meter per second - a measure of 1igh! intensity 
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Chronic Toxicity TestingofRayonier WWTP Effluent. July 19-26. 2005 
MACTEC Project No. 13320-5-9500 
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September 7, 2005 
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Figure 1. Rayonier WWTP Outfall 001/002 Effluent 
Water Flea Chronic Toxicity Test 
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Figure 2. Rayonier WWTP Outfall 001/002 Effluent 
Fathead Minnow Chronic Toxicity Test 
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APPENDIX A 

Chemical and Physical Data 



Summary of Toxicity Test Conditions for the Fathead Minnow, Pimephales promelas, Larval 
Survival and Growth Test. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

Test type: 

Temperature (C): 

Light quality: 

Light intensity: 

Photoperiod: 

Test chamber size: 

Test solution volume: 

Renewal of test concentrations: 

Age of test organisms: 

No. larvae per test chamber: 

No. replicate chambers per concentration: 

No. larvae per concentration: 

Feeding regime: 

Cleaning: 

Aeration: 

Dilution water: 

Effluent concentrations: 

Dilution factor: 

Test duration: 

End points: 

Test acceptability: 

Sampling requirement: 

Sample volume required: 

Static renewal definitive 

Ambient laboratory illumination 

10-20 f.1E/m2/s, or 50-100 ft-c 

16 hrs. light, 8 hrs. darkness 

400mL 

250 mL/replicate 

Daily 

Newly hatched larvae< 48-hr. old 

10 

4 

40 

Fed approximately 0.1 to 0.3 mL newly 
hatched (less than 24-hr. old) brine shrimp 
nauplii three times daily. Larvae are not 
fed during the final 12-hr. of the test. 

Siphoned daily, inunediately before test 
solution renewal 

None 

Moderately hard synthetic water prepared 
using MILLIPORE MILLI-QR and reagent 
grade chemicals 

Control, 2.28%, 4.56%, 9.1 1%, 18.2%, and 
36.4% effluent 

0.5 

7 days 

Survival and growth (dry weight) 

80% or greater survival in controls; 
Average dry weight of surviving controls 
equals or exceeds 0.25 mg. 

A minimum of three samples are collected 
during testing 

3.0 L per day 



Summary of Toxicity Test Conditions for the Water Flea, Ceriodaphnia dubia, Survival and 
Reproduction Test. 

L 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Test type: 

Temperature (°C): 

Light quality: 

Light intensity: 

Photoperiod: 

Test chamber size: 

Test solution volume: 

Renewal of test concentrations: 

Age of test organisms: 

I 0. No. neonates per test chamber: 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

No. replicate chambers per concentration: 

No. neonates per concentration: 

Feeding regime: 

Aeration: 

Dilution water: 

Effluent concentrations: 

Dilution factor: 

Test duration: 

End points: 

Test acceptability: 

Sampling requirement: 

Sample volume required: 

Static renewal deftnitive 

24.0-26.0 °C 

Ambient laboratory illumination 

10-20 1-1Eim2/s, or 50-100 ft-c 

16-hr. light, 8-hr. darkness 

30mL 

15 mL/replicate 

Daily 

Newly hatched neonates < 24-hr. old 

10 

10 

Fed 0.1 mL each of YCT and algae 
suspension per test chamber daily 

None 

Moderately hard synthetic water is 
prepared using MILLJPORE MILLI-QR 
and Perrier. 

Control, 2.28%, 4.56%, 9.11 %, 18.2%, and 
36.4% effluent 

0.5 

7 days, 60% of control females had 3 
broods 

Survival and reproduction 

80% or greater survival in controls; 
Average of 15 or more young/surviving 
female in the control solutions. At least 
60% of surviving females in controls 
should have produced their third brood. 

Samples are collected daily, and used 
within 36-hr. of the time they are removed 
from the sampling device 

1.0 L per day 



-------- ----- ----- ~ ~ ~ ~ ~ ~ ~ ~ ~ - - I - - -- ~~ 

~ ' ., -- -
< '> . . ' ·,. ' .. ··~::' Parameter 

' 100% Effluent. 
Sample date (time) 7/17-18/05 7119-20105 

(not provided) (not provided) 

Date received (time) 7119105 7/21105 
(1 005) (1015) 

Temperature upon receipt (0C) 5.0 4.0 

Dissolved Oxygen (mg!L) 4.07 6.62 

pH 8.29 8.33 

Total Alkalinity as CaC03 (mg!L) 945 820 

Total Hardness as CaC03 (mg/L) 192 224 

Conductivity @2SOC (J . .Lrnhos/cm) 3280 3190 

Residual chlorine (mg/L)' <0.01 <0.01 

Anunonia-nitrogen NH3-N (mg/L)' 3.98 3.42 
Unless otherwise noted, all chemical analyses detennined according to EPA 600/4.79-020. 
• LWC, moderately hard reconstituted fresh water 
h DMW, diluted mineral water, moderately hard fresh water 
' Dete1mined by Hach Spectrophotometric Test Kit 

- --

7/21-22/05 

(0700-0700) 

7123105 

(I 0 15) 

7.0 

6.57 

8.44 

730 

176 

3080 

<0.01 

2.85 

--- - --- --- - - -- - - ~ --- - -- _.,., - - I -- - -- .....--
... :,: ' ~~ •. ' '· : : ' . . ':~ 
• Lab Water Co11trola 

7/19/05 

(1200) 

7/19/05 

(1200) 

25.0 

7.70 

7.86 

70.0 

96.0 

300 

<0.01 

<0.01 

', ,: ,; ·;~· .. ~:;,:•y;<"·:.• /:;;::•. ·.; ;:;.•::· :'· . 
·.· Diluted 'MineratWaterb 

---·· --

4/5/05 

(1200) 

4/5/05 

(1200) 

25.0 

7.68 

7.81 
i 

55.0 I 

92.0 I 

191 

<0.01 
i 

<0.01 
i -- -·-···· --- ---

Prepared by: ASP 917105 
Checked by: MET 917105 



Client: Rayonier 

Discharge: #11#2 Outfall Emuent 

Location: Jesup. GA 

NPDES NO.: ___ _ 

MACTEC ENGINEERING AND CONSULTING, INC. 
BIOTOX LABORATORY 

DAILY WATER QUALITY DATA 
(STANDARD EPA CHRONIC TOXICITY TES1) 

TEST TYPE: Cerio Defmitive 

AERATION REQUIRED: 1::! 

TEST CHAMBER SIZE: 30 ml 

TEST SOLUTION VOL.: 15 m1 

DILUTION/CONTROL ID: DMW01071805 

ORGANISM ID: CERB01070805 

FOOD TYPE: YCS/Selenastrurn 

DATEJTIME ORGANISMS FED: 1 X Daily 



rZ-<7>-prJV' 
CLIENT:~ 

SAMPLE: Pt Pctu EIHacnt 

LOCATION: StMary's, GA 

Nl'DES NO.: _ __ _ 

SampleiD: 

MACTEC ENGINEERING AND CONSULTING, INC. 
BIOTOX LABORATORY 

DAILY WATER QUALITY DATA 
(STANDARD P!PA CHRONlC TOXICITY TEST) 

TEST TYPE: FHM Definitive 

AERATION REQUIRED: ~ 

TEST CHAMBER SIZE: 400 ml 

TEST SOLUTION VOL.: 250 ml 

DILUTION/CONfROL ID: LWC04071&05 

ORGANISM ID: CS9&107190505 

FOOD TYPE: artcmia 

DATEffiME ORGANISMS FED: 2 X Daily 



DMW 

LWC 

DIBlank 

0.59 mg/L Std. 

100% Eff 

100% Eff 

100% Eff 

MACTEC ENGINEERING AND CONSUL liNG 

BIOTOX LABORATORY 

SPECTROPHOTOMETRIC BENCH SHEET 

7/19/05 'l>.b C.o· lj 

7/19/05 ct1.1. c..o· • 

7/19/05 4 .l [...-C·J 

7/19/05 )>.'1 O.)t..-

()5-0 Ill_ .. , 7/19/05 •l'>·'L .::: "' . _, \ 

0)- ol I ·' 7/21/05 \11 ·'1 ~ o·., 
o r_...,,,~,_..l), 7/23/05 (t.>.<) £: (I • •· \ 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Mg/L CHLORINE = [ (Mg/L CURVE x CELL CORR) +(STANDARD+ BLANK CORR) 
] 

REVEIWED BY: @ 

.O:::.c·.i} 

&-G • lj 

Lo·J1 

o. 5"L.-

~ . ..,, 

Lo•a( 

£:..o·...,\ 

DATE: __ q_._(7_{_o.r __ 



: REAGENT REFERENCES: 
1) BUFFER: 502 
2) CALMAGITE: 228 

MACTEC ENGINEERING AND CONSULTING 
BIOTOX LA BORA TORY 

TITRIMETRIC BENCH SHEET 

ANALYST: ~t.b/ 

STANDARD REFERENCE: BKll p. 163 
CURVE REFERENCE: HRD080604 

3) 0.020 N DISODIUM EDTA: 515 CLIENT: Rayonier 

.. 

BLK .... ·· .. CON(; 
CORR (mg!L) 
+1-

mgll ·.···. . .. 
DMW 7/19/05 25/50 0 < ·'--' 1---< ·-1._ 

7/19/05 25/50 0 
7/19/05 25/50 0 

I LWC <.. 5 1-5 
· DI Blank o-"' r o · .:.f 

50 mg!L Std. 
~~%Eff 
)-OO%Eff 

.
1
;.oo%Eff 

aS-olll-'61 
OJ' -.-•If....-~.~\ 

0 )-<>·111./ul 

7/19/05 25/50 0 ,.~f 1-3f 

7/19/05 25/50 0 
7/21/05 25/50 0 
7/23/05 25/50 0 

[Vtotal +(BLANK CORR + STD CORR)] x 50,000 x Ntitrant 
Mg/L HARDNESS = ---------------

SAMPLE VOLUME 

REVIEWED BY: tAp 

DATE: CJ/b/6f 

S'o, o 

9'f.)(z"'"' tn 
ll?)t.Zo"l?'t 



MACTEC ENGINEERING AND CONSULTING 
BIOTOX LA BORA TORY 

TITRIMETRIC BENCH SHEET 

I.PARAMStiSR: ALKALINITY ······· .. •\ ·••• <··· · > > MS1'HPO liEf:EREN¢t:.!ePA31o.t >•······ =---·· ).2 ••. 

REAGENT REFERENCES: ANALYST: )'-to.--
1) 0.02 N H2S04: 454 STANDARD REFERENCE: Bkll p. 163 
2) CURVE REFERENCE: ALK080604 
3) CLIENT: Rayonier 

LWC 

I DI Blank 
· 125 mg/L Std. 

100%Eff 

>I ~/oEff 
~ Lw6%Eff 

I 

7/19/05 20/40 0 I• s f·S 
7/19/05 20/40 0 I 11_ /. 'L 

7/19/05 20/40 0 b-l 0-l 

7/19/05 20/40 0 )-0 )_~ 

0$'-aill-"l 7119/05 20/40 0 I X:<.,- (fJi 
o)-v ilr-11 7/21/05 20/40 0 l(. ( L{. ( 

0 5-afl{,-o)\ 7/23/05 20/40 0 -~- (,.,> 3-b..r 

[Vtotal +(BLANK CORR + STD CORR)] x 50,000 x Ntitrant 
Mg!LALKALINITY = -------------------

SAMPLE VOLUME 

LO.(u 

-to5;.'-1-::: S'1" 

, ¥2 • s >' <.f ":; -r?."' 

REVIEWEDBY: ~ 

DATE:_rj..zfjaF 



MACTEC ENGINEERING AND CONSULTING 

BIOTOX LABORATORY 
SPECTROPHOTOMETRIC BENCH SHEET 

ME11loo: liA¢1f"l'Rdcici>futEs~~< ·• .•... ···••·•·••••··•· ? '. · ·. · ·. ·· •••··.·.· · ··•···· · ~~~J.IT.fu,It.(<::Jtntil:i~~i ··.• > · · · > Y \ · > X · ..•. · •••·•••···· ··• 

ANALYST: 1¥- b/ CURVE REFERENCE: NH30080304 

STANDARD REFERENCE: BKII p.163 REAGENT REFERENCES: 

CLIENT: Rayonier 1) NESSLER RGT: 424 

DATE: 7/19/05 2) MINERAL STABILIZER: 441 3) PV A: 440 

· ... 
SAMPLE LAltsA.Ml>LE l>A'l'E 

: ... .·•·.·················.·.,./······•. 
IDNOi. > }>) <••.·····••···•••.· .. 

DMW 7/19/05 qr.a L-o<>l 0 0 C..o·.sj 
LWC 7/19/05 9f.b .?o· ~~ 0 0 ~·:>) 

DIBiank 7/19/05 C('j.J C.11•)\ 0 0 C.ll·•i 
1.5 mg/L Std. 7/19/05 21--Z- '"1 y 0 0 I· -1'1 
100%Eff o)-.>1 II- J I 7/19/05 (. lo ~-'1¥ 0 0 1. "l~ 
l00%Eff 7!21105 "j.( 'l..·'-12- 0 0 1-'-1-L 
l00%Eff 7123/05 (0.1( "2~&.> 0 0 z.s-.r 

Mg!L AMMONIA = [ (Mg!L CURVE x CELL CORR) +(STANDARD+ BLANK CORR)) 

REVEIWED BY: ---=4¥~. __ 

DATE: qhf•f 



APPENDIXB 

Chain of Custody Records 



CHAIN OF CUSTODY RECORD 

Rayonier Performance Fibers 

Jesup Mill - Environmental Dept. 
4470 Savannah Highway 
Jesup, GA 31545 
(912) 427-5350 
(912) 427-5145 FAX 

To: Laboratory Name I Address I Phone 

Page 1 of 1 

Rayonier 
Project: 

Whole Effluent Toxicity- NPDES Permit renewal 

Purchase Order No. na 

MACTEC 3200 Town Pointe Drive NW. $uite 1 00 Kenn 540.389.9361 

Sampled by (Printed Name & Written Sign~ 

Deborah Oder ~~~ I/ 
Sample Date Time Grab Matrix sample no. of Analysis 

Identification Sampled Sampled Comp (Aq/S) volume containers requested 

No.1 & 2 ASS Outfalls 7/17/05 camp Aq 31iter 3 WETtest 

7 day Chronic Definitive with C. dubia & P. promelas 

EPA Method 1002.0 

EPA Method 1000.0 

Reli~~~~c ~: .. n..rl ~~ (signatu e): ~ 

(r (!) ,9\---' ttQ- \ 1\-S 1 lB o5ate /T/0 6~ 
RelinqUished By I Received By (signature): Date I Time 

<APJ 

Relin~ By (signature): Date /Time 

lltCJ/bs {oor 

0}- o ll\ --o\ )C 



CH'AIN OF CUSTODY RECORD 

Rayonier Performance Fibers 

Jesup Mill - Environmental Dept. 
4470 Savannah Highway 
Jesup, GA 31545 
(912} 427-5350 
(912) 427-5145 FAX 

To: Laboratory Name I Address I Phone 

Page 1 of 1 

Rayonier 
Project: 

Whole Effluent Toxicity - NPDES Permit renewal 

Purchase Order No. JC538675 

MACTEC 3200 Town Pointe Drive NW, Suite 1 00 Kennesaw, GA 30144 540.389.9361 

Sampled by (Printed Name & Written Si~Y\t 
~~h~~ l p 912.427.5194 

Sample Date Time Grab/ Matrix sample no. of Analysis 

Identification Sampled Sampled Comp (Aq/S) volume containers requested 

No.1 & 2 ASB Outfalls 7/19/05 comp Aq 21iter 2 Second installment 

WETtest 

7 day Chronic Definitive with C. dubia & P. prome/as 

EPA Method 1002.0 

EPA Method 1000.0 

A 

RE ~~· -irl {~ nature): Date /Time 

l w' cb \~eG 
Relinquished By I Receive{f By (signature): Date I Time 

Relinqu~ /e_ceived By (signature): Date I Time 

lr-~ 1/'lt! 05 { l.j )J 

Q.)-oti5'-0I 



if lvi.t\.C l'EC _;H; ... J 0. ;u~ . .JD .· ~tEC : RIJ 

N~ 05257 . 
IIIACTEC ENGINEERING AND CONSULTING I ' 1\ 0 '"' 310TOX LABORATORY CLIENT NAME OF FACILITY: f\ ~/vnn. lA ~~ rWJ-e"t'S" i200 Town Point Drive NW, Suite 100 

INF.ORMATION STREET ADDRESS 'Wet<=> .Y1 rnffi~~ ~iA .) ·~ <ennesaw, GA 30144 
c iTY/sTATE: :fes o p 1 <=iA ZIP: ~ £6lt.~ 

:no) 421·3312 • FAX (770) 421·3314 

NPDES II (NATIONAL OR STATE): tjA {)() 0) £., '2. 0 
I 

PR~Tffi- p,o~ MACTEC PROJECT# SAMPLE INFORMATION FIELD PARAMETERS 

·Tc. fn'BG:,lo? GRAB SAMPLES: DATE/TIME VOL GRAB SAMPLES: pH c-

TEMP (' C) ··M·w~ocL-
SAMPLERS INITIALS (PRINT) DO(mg/1) 

DMQ TIME COMPOSITE: START DATE (-"Z.-1-0; STARTTIME 0100 CHLORINE (resdiual, mg/L) 
ENDDATE]-"l."l.·o.( ENDTIME 0]00 
VOLUME OF SUBSAMPLES < 'lOC""" L,-IME INCREMENT 2.4 hv-• ~.c SAMPLES :?'PPED VIA: ~ 

COMPOSITES: pH (last grab) 
HAND OTHER TOTAL VOL to L 

CHLORINE (residual, last grab, mgJL) ~ 
FEDEX UPS 

... FLOW-PROPORTIONED COMPOSITE: INITIATED TEMP (laat grab, 'C) $ COOLANT USED: r c..c::., SHIP DATE 
.., _.,_ ,__ 0 :, 

ENDED TOTAL VOL. pH (composited aample, 'C) 

SET VOL. OF SUB SAMPLE I VOL. FLOw* TEMP (composited sample, 'C) 
~ DATE TIME OIJAB COMPOSITE MATRIX- SAMPLE STAT10N DESCRIPTION TOTAL IOF CONTAINER TYPE I NUMBER BJOTOX USE ONLY I 

(x) (x) CONTAINERS I OALLON 2UTEA lUnA OntEII TEMAr,c) ·. LABI 

7/t.t/o~ o~ l I 

~ 
.•· •. ,~~,·J. 

~ ~.S" .. .> ~ \"-1 X Ou..t.t-~l s 001 + OO'l.. 3 '3 ~,(J ' 0 ( - 01(t \} 
I \)' 

' '· I 
·,. . i 

' :;;;Ltt':: .;cK':;K 
... ' 

. ·· ' <!':''? / ,:'' : .·.,:. ~ . ~ ~ - ··· . 

i'~>i', ~~.~;;~):%:?! " 

i::fi){: ·'·· 

, ;ti : 'f;.~,:) . . ·i;}' 
.'<: . ::···:<·'~'·'·.':'.:.•·. 

:: '";\ :~)~ i\)::: ;;:;!:·.' d•.fi'i;:);;· :" · •··•·· :; / i";t.: ) .·; 

RE~~IS~D~~ hl ~- DATE/TIME RECEIVED BY: DATE/TIME REliNQUISHED BY: 

RECEG:Cia-
DATE/TIME IlL f}+ 1:\V\ c A \\ ()\) ,., 7(t1/•r 1 

~ J"V ~~FE~,__ \ "\, 1-1.-·~ '? (SIGNATURE) (SIGNATURE) (SIGNATURE) /ol> j 
FOR VARIABLE VOLUME SUBSAMPLESBASED ON FLOW OR SET TIME INCREMENTS, ATTACH SAMPLE AND FLOW INFORMATION. 

BIOTOX USE ONLY 

ICE PRESENT? YES / ~ Pli ReSIDUAL CL 

Distribution: Original Copy Accompany Sample To Laboratory. Yellow Copy Retained By Sampler. 

F1008-A 8/03 

CONDUCTIVITY VISUAL 

WATER-W 

SOIL- SO 

**MATRIX 

SLUDGE· SL 

OTHER- NA 

SEDIMENT· SO 



APPENDIXC 

Test Organism Documents 



MACTEC Engineering and Consulting, Inc. 
BioTox Laboratory 

Ceriodaphnia dubia In-house Culture Source Document 

Brood Board ID Brood Board Datetrime Cups Age of Test Water Food Type 
No. Date Marked Organisms Typetremp. 

tC) 
CERBO I 070805 7/8/05 7/19/05 0900 <24-hr DMW /25.0 YCT& 

Selenastrnm 



MACTEC Engineering and Consulting, Inc. 
BioTox Laboratory 

Pimephales promelas In-house Culture Source Document 

Larvae Batch Source Hatch Date Age of Test Water Food Type 

IDNo. Organisms Typeffemp. 
ec) 

CS981 071905 Aquatic BioSystems 7/18/05 <48-hr LWC/25.0 Artemia 



1300 Blue Spruce Drive, Suite C 
Fort Collins, Colorado 80524 

DATE: 7/18/05 

ORGANISM HISTORY 

SPECIES: Pimepha1es prome1as 

AGE: N/A 

LIFE STAGE: Embryo 

HATCH DATE: 7/18/05 

BEGAN FEEDING: N/A 

FOOD: N/A 

Water Chemistry Record: Current 

TEMPERATURE: 

SALINITY /CONDUCTIVITY: 

TOTAL HARDNESS (as CaC03): 126 mg/1 

TOTAL ALKALINITY (as CaC03): 95 mg/1 

pH: 7.64 

Comments: 

Facility Supervisor 

C>1 <?I o{ I tj IJ) 

('ee'J -z/t'il41 IOO.) 

Toll Free: 800/331-5916 
Tel: 970/484-5091 Fax:970/484-2514 

J 

Range 

J 

Aquatic BioSystems, Inc • Quality Research Organisms 



APPENDIXD 

Laboratory Test Data Sheets and Statistical Analyses 



Fathead Minnow 

Effluent Test 



Mactec Engineering and Consulting, Inc. 
BioTox Laboratory 

7-day Fathead Minnow Larval Survival and Growth Test 
(EPA-821-R-02-013, 1000.0) 

Discharger: Rayonier 
~~~~----~------Location: Jesup, GA 
--~~--------------Sample: #1/#2 Outfall Effluent 

Test Location: 
INC# 3 
Shelf# 1 

Minnow 1.0. #: CS981071905 

··· ........................ /.................. ... • / · ·•••·.··,·.··~utvivlng:_Qrganisms (ali:v~(tre~~ {_:2 .··••• •••·•·················• :·•··•>. / ••·••···•} · ><• •. 
Day 

0 1 2 3 4 5 6 7 
dale: 1/lli[b~ dale: '7/"W dale:ry[z_,/of dale:71tL dale:{23 dale:1/U, dale: I(Z.J dalfr.1{U[,r 
lime: l"1')f lime: f3ou lime: t/4f lime: J'3to lime: J'Of) lime: Oli'u time: /'{d' lime: ]~V~ 

Q9nc~htratio!l i;{~p.}# inil: w inil: w inil: /Jn,/ inil: Cl!J. _, inil: C#J in it: u>y inil: 0J inil: 01y 
1 to t..o fP In )0 If) 0 u 
2 Ia lf!J to to w l~ t.: t4 

LWC 3 LO tO '" l.a f(ft ~ ?/I 9 
4 tt? {iJ lt:> l o l·o /.tJ f. u (. :il 

fTemp ("C) u ~l{.j t..{ 2.{ "L<).f ~>·f t.J 'Z-:f 

1 io t,(} Jo (d iJ ,~ {o (iJ 

2 lo l-0 /0 {-<' (o to ~q (;) 

2.28% 3 /P I{) lO (<) ill It> fiJI ~~tr 1 
4 {f) IV [t:> 1<1 t\ \0 (;:. (6 

Temp("C) Z! ~q, [ '2-) u. 'lr. J' '2f. f l.r l.S 

1 LtJ lo l..O ((J 7/1 9 r 9 
2 liJ to l.O Iii {;O JO ;n ('.o 

4.56% 3 1:7 LP {j) L<, 1'1) fb 6"'/L ? 
4 /() lo to t.o Jo C/11 q t;' 

!Temp ("C) "lf -z.f ?....f '2-[ <2.~-f ?..fj u ?..J 

1 w Lo iO to h l-} 1"' 911 
2 \0 lto to ld JQ_ [v (() [.t) 

9.11% 3 lb to lO 9/f cr 1 q '1 
4 to lO t-o lo qft q '7 q 

Temp ("C) ~f U-t • .r '2.{.5 Z..G 1.5.f (J·f l./ 7....f 
1 l1 (;o q}l <t Cf q a-1·1 0 
2 }'0 ~0 1'0 Y!t <61'1 1{ F-· f 

18.20% 3 Ia /,{) t.O ?lr 'if {I 'i(' 5r r 
4 1o ~I) t o (0 1.:> ,.., w t-\J 

Temp("C) u z.r :J.). s z.(. 'Z.C.. '7{ -tit -J' t.f 
1 (;0 {,_1() ll) f.G tO to [D bo 
2 }U fp w ,, C/11 q ? q 

36.4% 3 [{) to ~,Q w to JO L..J 'f'l1 
4 J'D (<J lP_ l-o h to CJ:if q 

Temp("C) y u z.c. (..( -z.(.. 1.(, t.JA · S zr 
Sample 10: 05-0111-o\ 
Comments: 

I% StiN:lvaf I 

1'7./ 

9/•J 

Cjo 

12-.r 

~> 

~'l.__> 



MACTEC ENGINEERING AND CONSULTING, INC. 
BIOTOX LABORATORY 

Laboratory weight data for larval survival and growth test 

Client: Ra:z::ooier Test Dates: 7/19-26/05 
~~~~----------

Drying Temp.: G. 1 • L 
Discharge: # l/#2 OutfaU Effluent Organism: P. promelas, CS981071 905 Drying Time: ?.-""1 it ... 
Location: Jesup, GA Sample ID: ---------------- Analyst:(s); ~- -~-"--1'"'"-------

Weight of 
Cone.: Replicate boat 

No. (gms) 

,-:. 

2 

4 

I 

2 

4 

2 

3 
4 

I 

2 

3 

4 

I 

2 

3 
4 

2 

3 
4 



MACTEC ENGINEERING AND CONSULTING, INC. 
BIOTOX LABORATORY 

Laboratory weight data for larval survival and growth test 

Client ..::.R~ay.t..:.o:.:.:ru:.::·er=-----
Discharge: #l/#2 Outfall Eftluent 

Location: ..::.Jes=uPr:z..•..::G:.:..:A:_ ___ _ 

. . ., . Weight of 
. . ~C:: ;., : Repli~ boal 

Cone.: 

LWC 

Cone.: 

2.280% 

Cone.: 

~.56% 

Cone.: 

9.11 % 

Cone.: 

18.20% 

Cone.: 

36.40% 

. .. 'No.. {gms) 

1 

2 

3 

0.95998 

0.96188 

0.9647 1 

4 0.95629 

I 

2 

3 

0.96400 

0.95741 

0.96200 

4 0.96139 

I 

2 

3 

4 

I 

2 

3 

4 

I 

2 

3 
4 

1 

2 

3 

4 

0.95266 

0.96082 

0.95556 

0.96129 

0.96307 

0.96212 

0.96409 

0.96132 

0.95775 

0.96250 

0.95947 

0.94654 

0.96478 

0.95223 

0.95399 

0.96088 

Test Dates: 7/19-26/05 
~~~=------

Drying Temp.: ---=.;6 I:...C.::.._ __ _ 

Organism: P. promelaCS981071905 Drying IIIDe: 24 hours 

Analyst(s): ..:..AS::::..:..P ___ _ 

Dry weight 1 .,: To~ ~ Original' ' Mean dryfu :· ... Mmi'd!¥,/···i .Oven::.: .. · lniics· 
boat and · ·, wciP,tof ·. N~m~, . ~~Pti·:~•(t't· ·:· ?~: ~~?!~P?.jf'' ?=· ~n~:-- ··: ~ 

Jarviie ·· · Jiuvac-:' ·;; of' · on~idoumbef :.;, f· con-e:· pntJnaJ . ·=· · ·< • 

(BIDs)' 1,, <~~J ~r.&c · , ··: ~eta~ >)_,·., ~;~~~~c-: ·',: o.-..: <:~~, ,. 
' ·, ' · ;: ·: .. ,' •; f<fay.Ol t.. (m&),,.,, ... -> • .. ,,,, 1:_: .. ,;,,, (1)\'g-j.,,," .... i·,:·,~ . ,.= 1f'r1Pilll3 

0.96306 0.00308 10 0.308 1600 1600 

0.96576 0.00388 10 0.388 1600 1600 
0.96785 0.003 14 10 0.314 0.344 1600 1600 
0.95994 0.00365 10 0.365 1600 1600 

0.96799 0.00399 10 0.399 1600 1600 

0.96 125 0.003&4 10 

0.96539 0.00339 10 
0.96540 0.00401 10 

0.95697 0.00431 10 

0.96479 0.00397 10 

0.95939 0.00383 10 
0.96506 0.00377 10 

0.96662 0.00355 .10 

0.96625 0.00413 10 

0.96732 0.00323 10 

0.96488 0.00356 10 

0.96059 0.00284 10 

0.96573 0.00323 LO 

0.96193 0.00246 10 
0.95045 0.00391 10 

0.96865 0.00387 10 

0.95617 0.00394 10 

0.95787 0.00388 10 

0.96485 0.00397 10 

0.3&4 

0.339 

0.401 

0.431 

0.397 

0.383 

0.317 

0.355 

0.413 

0.323 

0.356 

0.284 

0.323 

0.246 

0.391 

0.387 

0.394 

0.388 

0.397 

Prepaired by 
Reviewed by 

0.381 

0.397 

0.362 

0 .. 311 

0.392 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 

1600 1600 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Survival 
File: 071905PP.S Transform: ARC SINE(SQUARE ROOT (Y)) Number of Groups: 6 
----------------------------------------------------------------------------

GRP IDENTIFICATION REP VALUE TRANS VALUE ---------------- ----- ------------- -------------1 0 LWC 1 1.0000 1.4120 
1 0 LWC 2 1. 0000 1.4120 
1 0 LWC 3 0.9000 1.2490 
1 0 LWC 4 1.0000 1.4120 
2 2.28 g.. 

0 1 1.0000 1.4120 
2 2.28 % 2 1.0000 1.4120 
2 2.28 % 3 0.9000 1.2490 
2 2.28 % 4 1.0000 1.4120 
3 4.56 % 1 0.9000 1.2490 
3 4.56 % 2 1.0000 1.4120 
3 4.56 g.. 

0 3 0.8000 1.1071 
3 4.56 % 4 0.9000 1.2490 
4 9.11 % 1 0.9000 1.2490 
4 9.11 % 2 1.0000 1.4120 
4 9.11 % 3 0.9000 1.2490 
4 9.11 g.. 

0 4 0.9000 1.2490 
5 18.2 % 1 0.8000 1.1071 
5 18.2 % 2 0.8000 1.1071 
5 18.2 % 3 0.8000 1.1071 
5 18.2 % 4 1.0000 1.4120 
6 36.4 g.. 

0 1 1.0000 1.4120 
6 36.4 ~ 0 2 0.9000 1.2490 
6 36.4 % 3 0.9000 1.2490 
6 36.4 % 4 0.9000 1.2490 ----------------------------------------------------------------------------



Title: Rayonier #1/#2 Outfall 7/19/05 P.prornelas Survival 
File: 071905PP.S Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- ---------- ---------- ----------

1 0 LWC 4 1.2490 1.4120 1.3713 
2 2.28 9-

0 4 1.2490 1.4120 1.3713 
3 4.56 9-

0 4 1.1071 1.4120 1.2543 
4 9.11 %- 4 1. 2490 1.4120 1.2898 
5 18.2 9-

0 4 1.1071 1.4120 1.1834 
6 36.4 %- 4 1.2490 1.4120 1.2898 

Title: Rayonier #1/#2 Outfall 7/19/05 P.prornelas Survival 
File: 071905PP.S Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. %-
---------------- -------------- ---------- ---------- ----------

1 0 LWC 0.0066 0.0815 0.0407 5.9424 
2 2.28 9-

0 0.0066 0.0815 0.0407 5.9424 
3 4.56 %- 0.0155 0.1246 0.0623 9.9346 
4 9.11 9-

0 0.0066 0.0815 0.0407 6.3179 
5 18.2 %- 0.0232 0.1524 0.0762 12.8815 
6 36.4 %- 0.0066 0.0815 0.0407 6.3179 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Survival 
File: 071905PP.S Transform: ARC SINE(SQUARE ROOT(Y)) 

Shapiro - Wilk's Test for Normality 

D = 0.1960 
w = 0.9426 

Critical W = 0.8840 (alpha = 0.01 
w = 0.9160 (alpha = 0.05 

N = 24) 
N = 24) 

Data PASS normality test (alpha = 0.01). Continue analysis. 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Survival 
File: 071905PP.S Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's Test for Homogeneity of Variance 

Calculated B1 statistic = 2.2967 (p-value = 0.8068) 

Data PASS B1 homogeneity test at 0.01 level. Continue analysis. 

Critical B = 15.0863 (alpha = 0.01, df = 5) 
= 11.0705 (alpha = 0.05, df = 5) 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Survival File: 071905PP.S Transform: ARC SINE{SQUARE ROOT(Y}) 

ANOVA Table 

SOURCE DF ss 
Between 5 0.1032 

Within (Error} 18 0.1960 

Total 23 0.2991 

Critical F = 4.2479 (alpha = 0.01, df = 5,18} = 2.7729 (alpha= 0.05, df = 5,18} 

MS F 

0.0206 1.8950 

0.0109 

(p-value = 0.1453} 

Since F < Critical F FAIL TO REJECT Ho: All equal {alpha = 0.05} 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Survival 
File: 071905PP.S Transform: ARC SINE(SQUARE ROOT(Y)) 

Dunnett's Test TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN TRANS 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 
--- -·- -------------------- ----------- ------------------ ------

1 0 LWC 1.3713 0.9750 
2 2.28 % 1.3713 0.9750 0.0000 
3 4.56 % 1.2543 0.9000 1.5852 
4 9.11 g.. 

0 1.2898 0.9250 1.1044 
5 18.2 % 1.1834 0.8500 2.5468 * 
6 36.4 % 1.2898 0.9250 1.1044 

Dunnett critical value = 2.4100 (1 Tailed, alpha = 0.05, df = 5,18) 

Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Survival 
File: 071905PP.S Transform: ARC SINE(SQUARE ROOT(Y)) 

Dunnett's Test TABLE 2 OF 2 Ho:Control<Treatment 
----------------------------------------------------------------------------

NUM OF 
GROUP IDENTIFICATION REPS 
----- -------------------- -------

1 0 LWC 4 
2 2.28 % 4 
3 4.56 % 4 
4 9.11 % 4 
5 18.2 % 4 
6 36.4 g.. 

0 4 

MIN SIG DIFF 
(IN ORIG. UNITS) 
----------------

0.0965 
0.0965 
0.0965 
0.0965 
0.0965 

g.. 
0 OF DIFFERENCE 

CONTROL FROM CONTROL 
------- ------------

10.0 0.0000 
10.0 0.0750 
10.0 0.0500 
10.0 0.1250 
10.0 0.0500 

'T~,u~ t} lo,tt 

'0 tt~I-.J I J,-~r-t-j~ 

1la )It 
fiD<?C"i 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: NO TRANSFORMATION 
Number of Groups: 6 
----------------------------------------------------------------------------

GRP IDENTIFICATION REP VALUE TRANS VALUE ---------------- ----- ------------- -------------
1 0 LWC 1 0.3080 0.3080 
1 0 LWC 2 0.3880 0.3880 
1 0 LWC 3 0.3140 0.3140 
1 0 LWC 4 0.3650 0.3650 
2 2.28 g.. 

0 1 0.3990 0.3990 
2 2.28 g.. 

0 2 0.3840 0.3840 
2 2.28 g.. 

0 3 0.3390 0.3390 
2 2.28 % 4 0.4010 0.4010 
3 4.56 g.. 

0 1 0.4310 0.4310 
3 4.56 g.. 

0 2 0.3970 0.3970 
3 4.56 g.. 

0 3 0.3830 0.3830 
3 4.56 % 4 0.3770 0.3770 
4 9.11 % 1 0.3550 0.3550 
4 9.11 g.. 

0 2 0.4130 0.4130 
4 9.11 % 3 0.3230 0.3230 
4 9.11 g.. 

0 4 0.3560 0.3560 
5 18.2 % 1 0.2840 0.2840 
5 18.2 g.. 

0 2 0.3230 0.3230 
5 18.2 g.. 

0 3 0.2460 0.2460 
5 18.2 % 4 0.3910 0.3910 
6 36.4 g.. 

0 1 0.3870 0.3870 
6 36.4 % 2 0.3940 0.3940 
6 36.4 % 3 0.3880 0.3880 
6 36.4 % 4 0.3970 0.3970 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- ---------- ---------- ----------

1 0 LWC 4 0.3080 0.3880 0.3438 
2 2.28 % 4 0.3390 0.4010 0.3808 
3 4.56 g. 

0 4 0.3770 0.4310 0.3970 
4 9.11 % 4 0.3230 0.4130 0.3618 
5 18.2 % 4 0.2460 0.3910 0.3110 
6 36.4 g. 

0 4 0.3870 0.3970 0.3915 

Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. % 
---------------- -------------- ---------- ---------- ----------

1 0 LWC 0.0015 0.0390 0.0195 11.3576 
2 2.28 ~ 

0 0.0008 0.0288 0.0144 7.5768 
3 4.56 % 0.0006 0.0242 0.0121 6.0872 
4 9.11 % 0.0014 0.0374 0.0187 10.3515 
5 18.2 g. 

0 0.0038 0.0619 0.0310 19.9063 
6 36.4 % 0.0000 0.0048 0.0024 1.2250 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: 

Shapiro - Wilk's Test for Normality 

D = 0.0246 
w = 0.9833 

Critical w = 0.8840 (alpha = 0.01 
w = 0.9160 (alpha = 0.05 

N = 24) 
N = 24) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

NO TRANSFORMATION 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: NO TRANSFORMATION 

Bartlett's Test for Homogeneity of Variance 

Calculated B1 statistic = 11.3232 {p-value = 0.0453) 

Data PASS B1 homogeneity test at 0.01 level. Continue analysis. 

Critical B = 15.0863 {alpha = 0.01, df = 5) 
= 11.0705 {alpha = 0.05, df = 5) 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: 

ANOVA Table 

SOURCE DF ss 

Between 5 0.0214 

Within (Error) 18 0.0246 

Total 23 0.0460 

Critical F = 4.2479 (alpha = 0.01, df = 5,18) 
= 2.7729 (alpha = 0.05, df = 5,18) 

NO TRANSFORMATION 

MS F 

0.0043 3.1320 

0.0014 

(p-value = 0.0331) 

Since F > Critical F REJECT Ho: All equal (alpha = 0.05) 



Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: NO TRANSFORMATION 

Dunnett's Test TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 
----- -------------------- ----------- ------------------ ------

1 0 LWC 0.3438 0.3438 
2 2.28 % 0.3808 0.3808 -1.4156 
3 4.56 g.. 

0 0.3970 0.3970 -2.0373 
4 9.11 % 0.3618 0.3618 -0.6886 
5 18.2 g.. 

0 0.3110 0.3110 1.2530 
6 36.4 % 0.3915 0.3915 -1.8268 

Dunnett critical value = 2.4100 (1 Tailed, alpha = 0.05, df = 5,18) 

Title: Rayonier #1/#2 Outfall 7/19/05 P.promelas Growth 
File: 071905PP.G Transform: NO TRANSFORMATION 

Dunnett's Test TABLE 2 OF 2 Ho:Control<Treatment 
----------------------------------------------------------------------------

NUM OF MIN SIG DIFF g.. 
0 OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ------- ---------------- ------- ------------

1 0 LWC 4 
2 2.28 % 4 0.0630 18.3 -0.0370 
3 4.56 g.. 

0 4 0.0630 18.3 -0.0533 
4 9.11 g.. 

0 4 0.0630 18.3 -0.0180 
5 18.2 % 4 0.0630 18.3 0.0327 
6 36.4 % 4 0.0630 18.3 -0.0478 



Water Flea 

Effluent Test 



MACTEC ENGINEERING AND CONSULTING, INC. 
BIOTOX LABORATORY 

Daily survival and reproduction data for cenodaphnta dubla chronic test 
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MACTEC ENGINEERING AND CONSULTING, INC. 
BIOTOX LABORATORY 

Cerlodaphnia dub/a 3-brood chronic test deof'andomization sheet 

Cfoent _R.:.:ca.!..yon;,__;ier.-... ________ _ Dilution Water ID: ..;;D_M_W.;_0_1_0_71_B_0_5 ______ _ Test Set-up Date {TilTle): ..;.7.:.../1.:.:;9.:..:/2:.:005.::..:..:.._(1.:.:;3..:..00"') _____ _ Jischarge: #1/#2 OutfaU Effluent 
_ ocation: ..:J..:;es:;;u:J:p,_, G..:;A;_;_ _______ _ 

C. dubia Source ID: .::.C:.::E::-R..::B0..::1.:..:0~7.::.0.:..:805:..:_ _____ _ 
Template ID: _____ __;; _____ _ 

Test End Date (lime): _7_,12.,.,6_105___,_{1_300~),__ _____ _ 
Test Analyst(s): ..:.A.:..:S::.P __________ _ 

Cup #1 = DMW 
Cup #6 = 36.40% 

~-~-. o;f;!:; 
Ct..cbd by. . ()/ 



Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD.R Transform: NO TRANSFORMATION 
Number of Groups: 6 
----------------------------------------------------------------------------

GRP IDENTIFICATION REP VALUE TRANS VALUE 
---------------- ----- ------------- -------------

1 0 DMW 1 15.0000 15.0000 
1 0 DMW 2 16.0000 16.0000 
1 0 DMW 3 17.0000 17.0000 
1 0 DMW 4 20.0000 20.0000 
1 0 DMW 5 15.0000 15.0000 
1 0 DMW 6 12.0000 12.0000 
1 0 DMW 7 15.0000 15.0000 
1 0 DMW 8 18.0000 18.0000 
1 0 DMW 9 12.0000 12.0000 
1 0 DMW 10 17.0000 17.0000 
2 2.28 % 1 26.0000 26.0000 
2 2.28 % 2 14.0000 14.0000 
2 2.28 9.-

0 3 17.0000 17.0000 
2 2.28 % 4 27.0000 27.0000 
2 2.28 9.-

0 5 18.0000 18.0000 
2 2.28 % 6 24.0000 24.0000 
2 2.28 % 7 19.0000 19.0000 
2 2.28 % 8 16.0000 16.0000 
2 2.28 9.-

0 9 24.0000 24.0000 
2 2.28 % 10 29.0000 29.0000 
3 4.56 9.-

0 1 22.0000 22.0000 
3 4.56 % 2 23.0000 23.0000 
3 4.56 % 3 17.0000 17.0000 
3 4.56 % 4 25.0000 25.0000 
3 4.56 % 5 23.0000 23.0000 
3 4.56 9.-

0 6 21.0000 21.0000 
3 4.56 % 7 22.0000 22.0000 
3 4.56 9.-

0 8 21.0000 21.0000 
3 4.56 % 9 19.0000 19.0000 
3 4.56 9.-

0 10 25.0000 25.0000 
4 9.11 % 1 23.0000 23.0000 
4 9.11 9.-

0 2 13.0000 13.0000 
4 9.11 % 3 27.0000 27.0000 
4 9.11 % 4 29.0000 29.0000 
4 9.11 9.-

0 5 16.0000 16.0000 
4 9.11 % 6 19.0000 19.0000 
4 9.11 % 7 22.0000 22.0000 
4 9.11 9.-

0 8 19.0000 19.0000 
4 9.11 9.-

0 9 18.0000 18.0000 
4 9.11 % 10 28.0000 28.0000 
5 18.2 % 1 21.0000 21.0000 
5 18.2 % 2 16.0000 16.0000 
5 18.2 % 3 14.0000 14.0000 
5 18.2 9.-

0 4 22.0000 22.0000 
5 18.2 % 5 20.0000 20.0000 
5 18.2 % 6 13.0000 13.0000 
5 18.2 % 7 23.0000 23.0000 
5 18.2 % 8 20.0000 20.0000 
5 18.2 % 9 29.0000 29.0000 
5 18.2 9.-

0 10 22.0000 22.0000 



6 36.4 % 1 9.0000 9.0000 
6 36.4 % 2 11.0000 11.0000 
6 36.4 ~ 

0 3 11.0000 11.0000 
6 36.4 g.. 

0 4 10.0000 10.0000 
6 36.4 ~ 

0 5 15.0000 15.0000 
6 36.4 ~ 

0 6 18.0000 18.0000 
6 36.4 % 7 9.0000 9.0000 
6 36.4 % 8 14.0000 14.0000 
6 36.4 ~ 

0 9 11.0000 11.0000 
6 36.4 ~ 

0 10 7.0000 7.0000 ----------------------------------------------------------------------------



Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD.R Transform: NO TRANSFORMATION 

Shapiro - Wilk's Test for Normality 

******** Shapiro - Wilk's Test is aborted******** 

This test can not be performed because total number of replicates 
is greater than 50. 

Total number of replicates = 60 



Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD.R Transform: NO TRANSFORMATION 

INTERVAL 

EXPECTED 
OBSERVED 

<-1.5 

4.0200 
2 

Chi-Square = 

Chi-Square Test for Normality 

Actual and Expected Frequencies 

-1.5 to <-0.5 

14.5200 
15 

-0.5 to 0.5 

22.9200 
26 

>0.5 to 1.5 

14.5200 
14 

1.7222 (p-value = 0.7867} 

Critical Chi-Square = 13.277 (alpha = 0.01 1 df = 4} 
= 9.488 (alpha = 0.05 1 df = 4} 

Data PASS normality test (alpha = 0.01). Continue analysis. 

>1.5 

4.0200 
3 



Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD.R Transform: NO TRANSFORMATION 

Bartlett's Test for Homogeneity of Variance 

Calculated Bl statistic = 10.0956 (p-value = 0.0726) 

Data PASS B1 homogeneity test at 0.01 level. Continue analysis. 

Critical B = 15.0863 (alpha = 0.01, df = 5) 
= 11.0705 (alpha= 0.05, df = 5) 



Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD. R Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN ---------------- ---------- ---------- ----------1 0 DMW 10 12.0000 20.0000 15.7000 
2 2.28 %- 10 14.0000 29.0000 21.4000 
3 4.56 %- 10 17.0000 25.0000 21.8000 
4 9.11 g.. 

0 10 13.0000 29.0000 21.4000 
5 18.2 g.. 

0 10 13.0000 29.0000 20.0000 
6 36.4 % 10 7.0000 18.0000 11.5000 

Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD.R Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM c.v. % ---------------- -------------- ---------- ---------- ----------1 0 DMW 6.2333 2.4967 0.7895 15.9023 2 2.28 % 27.1556 5.2111 1. 6479 24.3509 3 4.56 %- 6.1778 2.4855 0.7860 11.4014 4 9.11 g.. 
0 28.7111 5.3583 1.6944 25.0387 5 18.2 !!-
0 22.2222 4.7140 1.4907 23.5702 

6 36.4 %- 10.7222 3.2745 1.0355 28.4737 



Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD.R Transform: NO TRANSFORMATION 

ANOVA Table 

SOURCE DF ss 

Between 5 866.9333 

Within (Error) 54 911.0000 

Total 59 1777.9333 

Critical F = 3.3769 (alpha= 0.01, df = 5,54) 
= 2.3861 (alpha= 0.05, df = 5,54) 

MS F 

173.3867 10.2776 

16.8704 

(p-value = 0.0000) 

Since F > Critical F REJECT Ho: All equal (alpha = 0.05) 



Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD .R Transform: NO TRANSFORMATION 

Dunnett's Test TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05 ----- -------------------- ----------- ------------------ ------
1 0 DMW 15.7000 15.7000 
2 2.28 % 21.4000 21.4000 -3.1031 3 4.56 ~ 

0 21.8000 21.8000 -3.3209 4 9.11 % 21.4000 21.4000 -3.1031 5 18.2 % 20.0000 20.0000 -2.3409 6 36.4 % 11.5000 11.5000 2.2865 

Dunnett critical value = 2.3100 (1 Tailed, alpha = 0.05, df [used] = 5,40) 
(Actual df = 5,54) 

Title: Rayonier #1/#2 Outfall 7/19/05 C.dubia reproduction 
File: 071905CD.R Transform: NO TRANSFORMATION 

Dunnett's Test TABLE 2 OF 2 Ho:Control<Treatment ----------------------------------------------------------------------------
NUM OF MIN SIG DIFF ~ 

0 OF DIFFERENCE GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL ----- -------------------- ------- ---------------- ------- ------------1 0 DMW 10 
2 2.28 % 10 4.2432 27.0 -5.7000 3 4.56 % 10 4.2432 27.0 -6.1000 4 9.11 % 10 4.2432 27.0 -5.7000 5 18.2 ~ 0 10 4.2432 27.0 -4.3000 6 36.4 % 10 4.2432 27.0 4.2000 



Fathead Minnow 

Reference Toxicant Test 
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Chronic Fathead Minnow NaCi Reference Toxicant 
Control Chart - Survival 
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Chronic Fathead Minnow NaCI Reference Toxicant 
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Water Flea 

Reference Toxicant Test 



C. dubia Chronic NaCI Reference Toxicant Data 

122 ASPIMRF 1012112003 2333 2400 90 2580 2220 823 1010 270 1550 470 123 ASP 11/28/2003 2333 2380 70 2520 2240 1196 1070 220 1510 630 124 ASP 1/1312004 2750 2470 200 2870 2070 1092 1080 180 1440 720 125 ASP 212712004 1250 2230 570 3370 1090 1199 1100 160 1420 780 126 ASP 3/2612004 2571 2280 530 3340 1220 1124 1110 150 1410 810 127 ASP 4123/2004 2250 2280 480 3240 1320 483 1020 270 1560 480 128 ASP 5/3112004 2750 2340 480 3300 1380 1099 1030 250 1530 530 129 ASP 7128/2004 2125 2310 450 3210 1410 1233 1050 250 1550 550 30 ASP sn12004 2000 2280 440 3160 1400 764 1020 250 1520 520 31 ASP 10/1212004 1681 2230 450 3130 1330 717 990 250 1490 490 32 ASP 11130/2004 2750 2270 460 3190 1350 930 990 240 1470 510 33 ASP 1211312004 1625 2220 470 3160 1280 1259 1010 240 1490 530 34 ASP 1/3112005 2563 2250 460 3170 1330 1231 1020 240 1500 540 135 ASP 3/3012005 2889 2290 480 3250 1330 1341 1050 250 1550 550 136 ASP 4126/2005 3000 2330 490 3310 1350 1152 1050 240 1530 570 137 ASP 5120/2005 2125 2320 480 3280 1360 1099 1060 230 1520 600 138 ASP 6/2412005 2708 2340 480 3300 1380 1185 1060 230 1520 600 139 ASP 7/20/2005 2571 2350 470 3290 1410 1173 1070 220 1510 630 
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